Effect of ouabain on mechanical and electrical properties of rat and guinea pig hearts at 180 C.
The effects of ouabain 10(-6) M on rat and guinea pig hearts have been studied at 18 degrees C, in order to reduce almost fully both the Na+, K+-dependent ATPase activity and the ouabain induced inhibition of this enzyme. In isolated guinea pig hearts the positive inotropic response to ouabain obtained at 32 degrees C disappeared at 18 degrees C. On the contrary, the contractile strength of rat hearts was slightly reduced by ouabain and in the same manner at both temperatures. Current and voltage clamp experiments carried out at 18 degrees C in ventricular fibres revealed that ouabain 10(-6) M decreased both the action potential overshoot and the fast sodium current in rat and guinea pig, by reduction of the membrane sodium conductance. Ouabain did not change the calcium current in guinea pig preparations, whereas in rat heart muscle this current was reduced. The effects of ouabain on both the action potential plateau and outward repolarizing current indicated some inconsistencies from preparation to preparation and cannot therefore be considered as significant. The persistence of the ouabain induced alterations of g Na (in rat and guinea pig) and calcium current (in rat) at 18 degrees C supports the hypothesis of two ouabain cell receptors in heart muscle.